A MASSIVE BUILDUP

LIBERATORS, MUSTANGS
AND “ENOLA GAY”

America Acquires Army Air Power for

ng unusually frank, in lanuary
1939, the Chief of the General
" Headquarters of the Army Alr
Corps, General Frank M.
Andrews, labeled his Air Corps “fifth
or sixth rate.” Extremely infedor to
European air forces, Andrews said
that the United States had only slightly
more than 400 first-line combat
planes, most of which were approach-
ing obsolescence, compared o a Ger-
man combat air force estimated be-
tween 4,000 and 10,000, By beginning
to build up the L. 5. air force, he
continued, we were “saving in unmis-
takable language, “Hands off the
Wiestern Hemlsphere— America 1s for
Americans.™" If ever, now was the
thme,

[ndeed, the massive buildup of
American air power that took place
from 1940-45 trangmitted this mes-
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book being written by Wilbur I fones,
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sage in terms no one could mistake. £

By the end of World YWar 1T (WWII).
the status of not only Amerlcan air

power, but of global alr power as a
whole with its potential affect on both

war amd peace, had changed drasil-
cally.

As we commemorate the S0th an-
niversary of WWII, in which the Army
Alr Forces (AAF) playved a declsive
role im conmtributing to the Allied wvic-
tory, Progrom Manager discusses how
American sclence, industry and a dy-
namic acquisition process were har-
nessed to unbeash the world's most
powerul alr force.

The Airmen Arrive: From Air
Corps to Air Force

Tounderstand how the United
States acquired such an air force, one
must review the evolution of the AAF
role within the War Deparmment. In
1939, the Army had almaost total con-
trol over its alr am, labeled the Armmy
Adr Corpa, The War Department me-
tained some residual control.

When Henry L. Stimson became
Secretary of War in Junc 1940, he
took steps with Army Chief of Staff
General George C. Marshall to in-
crease the ole of Amy alrmen. See-
img the need for someone who could
act as a "Secretary of the Alr Force,"
Stimzon appointed Robert A Lowvett
as Asslstant Secretary of War for Alr,
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a position responsible  for Air Corps
procurement, organization and pub-
lic relations. Scon afterwards, Gen-
eral Henry H. "Hap®™ Amold, one of
the Army's first pilots and, like
Marshall, a West Point graduate, be-
came Acting Deputy Chief of Stail for
Adr.

Despite these changes, airmen still
lacked what they believed o be the
three essentials for organizational
sucoess: a separate air staff, a unified
air arm. and an air force coegual with

Prograr - Manoges

FIGURE 1. AAF in Army Organization — Late 1941
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= pround and service forces. Not until a
: year later, 20 June 1941, did the Army
= establish the AAF from the old Air
£ Comps, giving airmen two of their de-
= sired essentials: an alr staff and a
single commanding general (Amold).
% Finally, on 9 March 1942, the War
3 Drpaﬁmen[ was divided into three
separate coordinate forces for grownd.
air and services. Thereafter, the AAF
B functioned on a level basically equiva-
& lent to that of the Army and Navy. and
remained so until 1947, when the
Mational Securlry Act established the
LLS. Alr Force as a separate branch of
the military.

Building an Air Arm,
193940
Air power Is not a commaodity
that con be procured in the open
market, no matter how much gold
and silver may be avallable.
Morey will mot bery it, desire will
mot create i, Timely foresight,
based upon an intelligent con-
ception of the potentialities of air
power and its gffect upon [he
destimy of nations, is the only
formla bhat con assure (s devel-
opmenL?
— General Frank M. Andrews,
16 lampary 1939
O overlay of cockpit of “FyT,~ Boeing B-29
Superfortress of the Confederate Air Farce
[CAF], are showm the Consolicknies B-24 Lib
eratar harmber in Tight during Waorld Wr IT
AR, and the CAF's “Damond Lil™ ¢ re
stored WIWATT B-24

September-Ooober 1924



TABLE 1. Army Air Forces: Procurement Deliveries
of Airplanes, January 1940 - December 1945%*

Quantity

A-25, Heldivar =11
o2, TV 1o v s i amano 2,450
A28 & A-29, Hudsan .l 2,188
A3, Balimong ...t 1,575
A & ASE Vengentd .. ... 1,531
A5 (P51 type), MUSIANG ..o, 500
Other modals ... 568
Fighters — Total ..o, ﬂl'hz
P38, Lighining ..o semsssemsessemssen 9,538
P-389, AIrasobra......oooove s 9,588
P40, Warhawk ......ocnimsminsasiie: 13,738
P47, Thunderbelt ... 15,683
[ T T 14,685
P-5%, Airacomed (el propefled) ............... o
P61, Black Widow ... Tz
P63, Kingoobra .........ciieeeiee et azaz
P70, right fighter type af 820 ... &0
P-80, Shoofng Star (et propeled) ... 243
Chher models ... s smeries 1,118

Hem Cuantity
Reconraissance — Taolal ... ... 1,117
F-2 (wersion of G485} .o, a5
F-4 & F-5, (varsion of P-38) ... 500
=Rl — TEEE 239
Other models 283
Transpams—Tolal ..o 22 BAS
™ e 1) e 352
C-45, Expeditor 1,771
CdE, COMMEIND0 ........ocourieminriomssssimsin 3,180
T 10,358
C-54, Skymaster 1,162
C-e0, Lpdestar 20
C-61, Fowander.. ... 1,008
C-64, Morzeman F--]
C-B8, Conglallamon ... ..o 15
C-7B {AT-17 type), Bobcat ... ... 3,208
Chher modals . 155
Trainers — Tobtal ..o 55,712
AT-5, Taxan 16004
AT-7, AT-10 & AT-11, Naigatar (AT-T) . 5.775
AT-B & AT-1T, Babcat ..o 2183
BT-13 & BT-15, Valian! ...._.............. 11,537
PT-13, FT-A7 & PT-27, Kaydet
PT-E, PT-23 & PT-28, Comal o
e T . et Ba12
Communications=Talal ... 135
(S0 R a4
L2, Grasshoppar Pl ... 1,940
L-3, Grasshopper type ... —... 1,430
L-4 & L-14, Grasshopper Bpd............. 5611
L-5, Santinal
R4 & B-5 (helcopter) ... 1at
R-& (helcoptern) 224
0y ) e T e S b

" D reprecanl [iory aoaplences: of receipl of legal e by sesident factory repessoniatee of procuering agescy. In-
chudes all arplanas procused by e AAF megaidiess ol subssquent distribbon ie Arrry. Marey, reciplents ol Land-Leass, or

iolters. Thesa anplana delsenes reprasent

B3 pascent of afl Amvy Al Forcss procoramant.

APPCITIIY
Saurcs; Cieag Srefes Ay @ Woadd Wars 1 The Wae Deparireal The Ay and’ Econormc Mobizabon:

Andrews and his fellow aimmen had
a long way o po in their quest to
develop a true LS. alr power. Prior to
1939, the Air Corps, like other
branches of service, suffered from the
neglect that bvpleally chamcterizes our
nation’s attitude toward the armed
forces after a war. Planes were lacking
both guantitatively and qualitatheely,
and the acquisition process was de-
centralized and unorganized.

However, as autumn 1939 drew
near, and war in Europe appeared
certain, President Franklin D
Hoosevelt saw the requirement for

Program  Monoger

expanding the armed forces, espe-
cially the air amm.* On 12 January
1939, the President pleaded to Con-
gress that 5300 milllon be allotted for
a minimum increase of 3,000 planes.
He asked that orders be placed on
such a lange scale to reduce their cost
and enable the procurement of even
more. By Aprll, Congress authorzed
the Secretary (o “equip and maintain

* Reference to the term “alr arm”® ks only to
the Army Air Forces, which consti-
tuted the majority of LIS, air power in
WWIL and does not include Mawy
and Marine Corps aviation.

the Alr Corps with not to exceed 6,000
serviceable airplanes...together with
spare parts, equipment, supplies, and
hangars."

When Naxi Germany invaded Po-
land on 1 September 1939 and
launched "WWII, the Air Corps had
barely commenced expanding. s
strength was approximately 25,000
men and 800 first-line planes, com-
pared ta the German Lultwalfe’s
500,000 men and 4,000 planes, and
100,000 men and 2,000 planes af the
British Roval Air Force. An American
historian said. "It would require sev-
cral vears of expansion and develop-
ment before the Linlted States could
regard itsell as a peer among the air
powers of the world.™

In fact, in 1939, most af the planes
with which the Linited States would
fight in WWII had not even been
developed. The saviors of American
air power simply were time (the pas-
sape of world events) and geography
(the protection of two oceans), which
permitted America the space to ex-
ecute the necessary air expansion.
Without it, an Allled victory would
have been much more difficult and
lengthy to achiewve.

Manufacturing in the
Immediate Pre-War Period
The exparesion of the aircrafl in-
dustrye during WWIT was the most
dramatic development of the pe-
riod. Large shipbuilding opena-
thors weere mot mews; mass produc-
tion of ordnance items was well
exlablished: but the manufaciure
of airplanes n production guan-
tittes hod mever been altempled
int the United States.”
— 5.A. Fimmerman,
historiam

Because it was a fairly new devel-
opment, alrcraft manufacture pre-
sented unigue difficulties o procure-
ment and production planning bodies
in 1939 and 1940 Since World War |
(WWT), industry had been hand-to-
maouth in which every military alr-
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FIGURE 2. AAF Organizataion — March 1943
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plane was custom tailored. Military
leaders applied no pressure on de-
slgners to think up an airplane that
they could mass produce in an emer-
gency. One solution to the problem of
mass production was to freeze stan-
dard aircraft designs.

In 1940, automobile manufacturer
Henry Ford believed he could pro-
duce 1,000 aircraft per day as long as
the “frozen” design was not intedered
with by “men who haven't kept up to
date in airplane design and opera-
tiom.™ The notlon that designs could
be frozen was unrealistic, as World
War 1 (WWT) experience showed.

In WL a group of “expernts” (pro-
gressive businessmen and engineers)

were able to convince the public and,
more importantly, Congress of the
need to mass produce aircrafl. These
experts belleved that aircraft manu-
facturers could carry out alrcraft pro-
duction in the same manner that
Ford's plants camied out car produc-
tion and by so doing create an air
force. However, "Fordism™ was not a
SUCCESS because its system was oo
inflexible for making wood, wire and
fabric flving machines. In addition,
the rapid rate of technological ad-
vancement made it impossible to mass
produce a state-of-the-art plane, a
difficult task even today.®

In July 1939, Amold Initiated a
meeting of 18 Industry heads and
asked them two gquestions: Firsl, was

the capacity of the aircraft industry
sufficient to “absorb the load..of the
Expansion Program, and at the same
time take care of the Navy load. plus
the commerclal load and amy other
load that may be put upon It by for-
elgn orders?"™  Second. what steps
were necessary o expand the indus-
try 1o meel the emergency wartime
requirements that might be placed on
it? Though the meeting produced
pood discussion. few tangible out-
comes ensued. Industry had lile in-
centive 1o standardize its mass-pro-
duction methods or o expand its
capabilities.

In 1939, aircraft companies were
averse to cxpansion because a war
boom was still unpredictable. With
the Great Depression still fresh in
their mimds, they hesitated 1o invest

| 3 in plants which they might have to

The "Crecping Death” = North American P-51 Mustang World War I fighter in fight.

Frogrom Manoger

o = dump inta a post-war downturm. Toa,
'E in 1940, the
: £

European theater stag-

* For more information on WWT aircralt
acquisition, see Wilbur D Jones, Jr.,
“Spruce, Dope and Fordism: The Fly-
ingy Coffins; America Acquires an Air
Arm. Wright Brothers Through the
Great War,” Programt Manager. Juby-
.*.ug.:ﬂ 1993,
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nated into the "Phony War™ when
both the Germans and the allles
plivved “wait-and-see.”  The overrid-
ing question was whether the Ameri-
cans would join the allics or remain
neutral,

Four options for CAPANSION WeTe
available to industry: government fac-
tores, an increase in plant capacity,
more subcontracting to smaller alr-
craft firms and organizations outside
of the alrcraft industry, or conversion
of centain industries such as the auto-
maotive one. In light of such uncer-
tainty, Industdallsts favored the sec-
ond aption, provided the povernment
would cover expenses associated with
expansion: If the government wanted
millitary alrplanes, it must accepl some
of the risks.

Despite its attitude, in 1939 the
industry was in the best conditlon af
its shon life. It employed 50,000
people, which was more than ever
before; it ranked 4151 among Ameri-
can industries with an output of al-
most 5280 million; and by 1944, it
would transform into the countr's
largest industry in business and eam-
ings volume. Where in 1940 the air-
craft industry produced some 13,000
aircraft, bess than half military, in 1944
alone It turned out 96,000 milltary
planes. Furthermore, industre's over-
all production in the 82 months be-
tween July 1940 and August 1945,
durlng which time floorspace in-
creased twelvefold and mampower
sixteenfold, was 300,000 milltary
planes at a cost of more than $45
billicn.

Two factors In 1939 encouraged
industry to begin expansion: persis-
tence by the Alr Corps, and forelgn
orders. To meet an annual require-
ment {or 40,000 aircraft, the Army
estimated that industry and govermn-
ment would have to construct 20 new
factorkes, each capable of producing
1,200 planes. Foreign military orders,
growing out of a desperaie attempt by
Britain and France to offset Luftwaffe
superliority, provided the greatest

Frogram Manoger

President Frunklin D). Roasewedd, left, visis
Halling AFE. Washingdon, DUC.. prior fo
World War I, eccompenbed by Germeral
Hemry H. Armold amd Assisfunt Secrelory of
Wirr Louis fofnso.

stimulus. Virtually all leading airframe
manufacturers {Lockheed, Glenn L.
Martin, Wright Aeronautical, Boeing,
Morth American and Douglas) and
engine manufacturers (Pratt and
Whitney and Wright Aeronautical)
increased thelr floor space because of
British and French orders,

Forcign orders were intensifying in
1938, However, because of America’s
security interests, furrlgn couniries
had to accept less than the best as the
latest models were withheld. Once
the war began. Imvocation of the New-
trality Act penalized the victims of
aggression who had formerly bought
arms frem America. Roosevelt con-
vinoed Congress on 4 November 1939
to lift the arms embarge and allow
forelgn countries o continue purchas-
img arms on a “cash and carry” basis.
The government alsa deckded to re-
lease some of its mnewer models to the
Britsih and French, including the
B-18A and the P-40, and later the
B-17, B-24, P-38 and P-51, With this
new release policy, contracts skyrock-
eted.

In [uly 1940, after France fell, Brit-
alm alone had 8,275 planes and 21,485

g
£

-

{18

Couresy A

engines on order. As 1940 closed, and
the gravity in Europe became clearer,
Roosevelt proclalmed the Linited
States as the “arsenal of democracy”
by offering complete service o the
British. On 11 March 1941, the new
Lend-Lease program authorized the
transfer of weapons and equipment
o countries whose defense was con-
sidered wital o the defense of the
United States, which later included
Fussia.

Aircraft industries were receptive
to orders from abroad because they
made larper profits than from Army
contracts. Yet, Army leaders knew
that forelgn competition would will-
inghy pay for necessary plant expan-
slon so manufacturers could meet their
needs. Thus, American productive
capacity was paid for largely by Brit-
ain and France,

50,000 Planes a Year
Alr poweer has decided the fate of
mations; Germarny, with her pow-
erful alr armadas, has van-
guished one people after another,
On the ground, large armies had
teenr mobilized o resisd her, bul
aach time i vaas additional power
in the air that decided the fate of
coach individual nation.®
— Secretary Hemry L. Slimson,
9 August 1940

The most influentlal push o ex-
pand the war came on 16 May 1940,
when Roosevell shocked the nation
by calling for 50,000 planes a year.
Even though the number now ap-
pears to have been more of a psycho-
logical tamget, wsed o accustom plan-
ners to think big, its cffect was
Mamenbous.

Perhaps the most significant effect
was to correct a situation where Con-
gress, throwgh is appropriations
power, determined Army aircmafit re-
quirements. rather than by a troe study
of Army needs. Congress now began
appropriating liberally with little gues-
tion. This created an incredibie bur-

den on AAF program mapagers 1o
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decide how to use the large influx of
funds to meet the AAF original goal of
36.500 aircraft per vear (their share of
the 50,000).

The AAF officers worked day and
night to complete the contracts, sign-
ing as marny as 1,000 a day at Wright
Field, Davion, Chio, for evervthing
from boots to bombers. Indeed, the
billions of new daollars threw the AAF
PIU'CIJ rement 5':.l5lr_'m imto & I'I'IHE]E!I‘I:JITI
of activity. As an observer sald. the
clarity of the President’s 50,000 goal
soon became a “hodgepodge of piece-
meal appropriations, overlapping pro-
curements, compromises in dming,
and unmcertaintles In composition.™

Therefore, program manapement
became the ability 1o deal with a patch-
work of programs that were each a
compromise o an ad hoe soluthon. [n-
dustrial mobilization became, by ne-
cessity, makeshift and disordered, dem-
onstrating  why  number goals,
procurement and production onganiza-
tions, and the production record con-
stantly changed throughout the war'®
Consequently, trial and emor formed
the basis upon which mamy of these
changes were made, which was cer-
tainty evident in the cvolution of poe-
emment onganization for production.

In late May, the President sum-
moned the Matiopal Defense Adwi-
sory Commission (NDAC) to Wash-
ington. The Commission was
compaosed of seven Industral special-
ists, and included General Motors
president William 5. Knudsen. He
established the NDAC production
division and negotiated for the place-
ment of Air Corps materiel orders,
helped allocate plants, found sub-
contractors, and decided upon ex-
pansions.,

The Air Corps had to clear all Lange
munitions orders through Enudsen's
office, and he reviewed every con-
mract, This did not mean the Services
relented controd of their own procure-
ment. Rather, the NDAC, and later
the Office of Production Management

Frogram Monager

ncluding weaknesses in armamant and anmmor.

BOMBER PRODUCTION
IN WWII:
THE B-24 LIBERATOR

Tha AAF paid mone attention to the bomber, spacifically the higvy bomiber,
mwmmmwmmmmmw
precision bombing was the key o air war success, We will examine briafiy the
acquisition of the bomber whosa production volume exceeded that of all
others, the Consolidated-Vultes B-24 Libarator.

The earfiest phases of B-24 design began In September 1938, In January
1838, Amaold patiioned the Consolidated Aircraft Company to produce a four-
engine bormber with a ranga of 3,000 milas, & top speed above 300 mph, and
& ceiling of 35,000 fest. All specifications excesdad thal of the in-sanvice B-17,
and Ak Conps officials saw i &3 & aircrafi. With its craw of 10, the B-
24 could cary a haavier bomb load (2,500 ibs.) and camy the load farher
(2,850 mies). The Army contracted in March 1538 for a prototype which was
produced and test flown in Decembar.

Tha Air Corps determined that the heavy bomiber production was 100 greal
for one mamsdaciurer and heiped form a manufacturing pool for the B-24
consisting of leading aircrafl manufaciurers, Consolidated and Douglas. and
Ford Company, mamdaciurer of engines. Douglas and Ford were tasked o aid
Consolidated by providing 100 planes per month above what it could produce.
This arangaman anabled the AAF to receive the bombers whan it needed
them. Thesa manufacturars did nol complete the first production until June
1941, and the 500th acceptance did not occcur until a year kaler in 1842,

By January 1842, some manulfaciurers were subcontracting almost 50
percent of their work. Experls have estimated that subcontracting accounted
for up 1o 30 pencent of all the poundage of aircralt produced during the war
Subcontracting was aspecially common for the bomber producers because
production was so complex. Consolidatéd depended on as many as 100
subcontraciors, many of whom aso dependsd on subcontractors. Still. this
AU is nowhere naar the more than 1,000 subcontractors Boeing used in
producing the B-29, Approcemetely 162,000 subcontractors conbributed 1o the
aircraft industry.

The accelerated rate record revealad much about B-24 acqui-
sition and answerad the quastion: Just how fast could & plane designed in tha
late 1930 and sarfy 18405 ba mass-produced and put 1o use? The lima
batwean design commeancement and the 500th acceptances was 3.5 years —
remarkable congidenng the plane's size and complexity, This mos! significant
year for heavy bombers of all types was 1842, paricularly in lems
of the weight produced (an BE2 percent Increase over 1941). Though aircraft
production costs increased from 1840-45, the cost of producing a B-24
decreased significantly due to the increased eiiciency from wolume produc-
fion.

The Liberator proved effective in many ulility roles and combat theaters.
Like many aircraft [t came in numerous varsions, reaching all the way to the
B-24amM modification. Quantity production began at model D, which along with
modals H and J saw the most combal. The B-24 was also a successhul tanker
and transport. Pilots in action from Burma to Mazi-ocoupied Europe, from the
Alaufians to the MedRerranean, and from Japan to Gemmany hailed the twin-
tailed Liberator as one of the stundiest and most dependabla planes, The
plane's successas ware widespread, bul, like any alrcrafi, i had its faults,

7 Jeprember-Ocrober 1994




TABLE 2. Aircraft Design to 500th Airframe

Acceplance

Start of Prototype  First Production 500th  Approximate Ma.

Design First Flown Article Accoplance of Years
B-17 ... Ausg. 1934 1835 {83 Apr. 1942 775
P38 . Jure 1936 Apr. 1930 Sept. 1940 Cet. 1841 5235
A2 ... 1637 1538 Mary 1541 4
P-4 ... Mar. 1537 Oct. 1538 May 1940 Hov. 1540 3.5
P-348 ... June 1337 1934 Sepl 1940 Apr.1942 475
B-25 .....Feb. 1938 Fart:, 1541 Feb. 1341 fpr, 1842 425
B-24 ... Sept 1338 Dec. 1439 Jume 1841 June 1842 175
B-26 ..... June 1938 Micre. 1540 Feb, 1341 Juty 1342 4
P-51 ...... May 1940 1540 fuag. 1941 May 1942 2
B-29 ... June 194] Sapt. 1942 July 1343 July 1344 4
PAT ..ouly 1940 May 1841 Dec. 1941 Dec.1942 25
A-25 ..o Jan 154 Juky 1542 Sepl 1943 Mov. 1344 A.75

"The #30 was onginally the Dougies DE-T, and 15 et produciion articks protably few in 7508 o earty 1900 1 s iy

hal the bORth acoaplance oocumed Before May 1941

Seurca: The Armey & Foroa in Word' War i Men ana’ Planes
[OPM) and the War Production Board

(WPB), devoted themselves 1o pro-

viding the raw materials, tools and

facilitics necessary to produce weap-

ons and eguipment, not to controlling

F‘I'l_'lL'IJ rement.

Roosevelt replaced the NDAC with
the OPM at the end of 1940, This
dgency was less advisory and more
authoritative, and Included the See-
retaries of War and the Mawvy and a
director, Knudser. Even though it had
maore power o act, the President felt

Ceowernment and indusiry leaders confier at the Army Alr Corps Materfe! Lab, Wright Fleld,

that the O suffered from a lack of
real supervisory authority over mili-
tary acquisition practices. 5o, in Janu-
ary 1942, he replaced the OPM and
its operating apency — the Supply.
Priorities, and Allocations Board
which was also a failure, with the
WPB.

B this time, the fear created by the
|apanese attack on Peard Harbor on 7
December 1941 had caused Ameri-
can industrial leaders to change their
minds about economic regimentation.

)
e

Daytan, Ohio, dr August 19400 From Left to sight: Charles F. Ketlering: Manjor Genersl Hemry
H. Arnold: William 5. Knudsen, Meector of the Natiomal Defense Advisory Comidsslon; and
E. V. Bippenville, director of the Genentl Mators Research Laboralany,

Frogrom Monoger

Before then, Roosevelt would have
exercised bad politcs o give amy real
authority to the WPE predecessors,
despite the fact that povernment con-
tral was the morm In the 19308, Ay
how, with the creation of the WIB,
the Army-May Munitions Board now
had to report to the WPB Chairman,
Donald Melson, who would check the
requirements af the Services accond-
ing to the availability of materials.
The WIPB exceeded the effectiveness
of I1s predecessors because it had the
power to collect the facts from the
Setvices.

The Joint Adr Advisory Committee,
which the Armv and Mawy
coestablished in 1940, was also in-
strumental in organizing production.
It probably could have continued the
task of coordinating procurement
within the two Services were it not for
the overwhelming presence of foneim
alrcraft contracts. These made it nec-
essany for Stimson o appoint a new
committee, the Army-Mawvy-British
Purchasing Commission Joint Com-
mitiee, which later became known as
the Joint Alrcraft Commitiee (JAC).
Included on the [AC were two mem-
bers each from the Army, Navy, Brit-
ish Purchasing Commission and the
OPM. Tt had the power “to schedule
the dellvery of, and allocate the ca

E pacity for, aircraft and aircraft com-
< ponents in the afficial program for all
customers, Ammy, Navy, and British,
amd other Forelgn and Commercial.™"
The [AC also had a final say on mat-
= ters relating o standardizing aircraft
§ and aircrafl components.
=
Aviation Objectives
And AWPD-1

The Adr Corps wasted no time ne-
sponding Lo the call for 50,000 planes,
The first response, called the Army's
First Aviation Objective, Included
plans to expand the Air Corps to 54
combal groups (4,006 combal airerlt)
and six transport groups. Stimson
approved this on 12 Juby 1940, Shorthy
after this Objective was undervay,
Marshall wrote the Army's Second
Aviation Objective 1o augment exlst-
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ing groups. But the number of planned
groups shot up o 84, including 7,800
combat planes. On 14 March 1941,
Stims=on approved the second Objec-
tivie, believing it was “necessary for
hemispheric defense,”"

Arnold directed the AAF Air War
Mans Division (AWPD) o answer
Roosevelt's request for production
requirements o defeat polential en-
emies. The small group who devel-
oped the response, AVWPD-1. went far
bevond Roosevell's and Amold's ex-
pectations. Completed in August
1941, AWPD-1 was the [lrst major
strategic alr war plan of the AAF,
marked the zenlth of prewar air force
doctrine, and provided a bluepring for
the air war o follow."?

Expecting the Lnited States would
fight am offensive air war, the AWPD-
1 planners called almost exclusbely
for the production of long-range bomb-
ers, Mlanners expected that by 1943
or 1944, the AAF would include 203
combat groups, 108 observation
squadrons, and a total of 59.727 alr-
planes, of which the majority would
be bombers and trainers. Even Amold
thought it peculiar "that the plan called
for only 13 experimental escort fight-
ers but called for 3,740 of the 4,000
mile-range bombers, when the latter
would be just as much a developmen-
tal problem as the former,™

Although the [oinmt Army-Navy
Board did not accept AWPD-1 en-
tirely, the plan still constituted the
definitive statement of AAF strategic
and production needs as the winter of
[941-42 approached. The AWPD-1
planners were not far off Im their ule-
mate goal of 239 groups by the end of
the war; in 1945, 243 groups had beaen
equlppead.

America on the Verge of War
Late in 1941, the AWPD produced
AWPD-4, “Air Estimate of the Situa-
tion and Recommendations for the
Conduct of War.™ It proved too bold
a step for the Joint Chiefs of Staff
{ICS), and in January 1942, they woled

Program Manager

Gemerol Henry H. “Hop™ Amold. LISA,
commander of the Army Alr Forces i World
War 1l

instead to accept AMWPD-1 with modi-
fications. The messape was that air-
men must accept thar mobilization of
all military forces meant a reduction
In the aircraft production priorty.

The AAF received a measure of
autonormy on 9 March 1942, when
the War Department was consolidated
into three coordinate forces, each
under a commanding general. They
were the Army Air Forces, the Amy
Ground Forces (AGF) and the Ser-
vices of Supply (later the Amy Ser-
vice Forces [ASF)). General Head-
quarters, the Office of the Chiefl of Air

Early war moae! of the F-51 Musiang simitar

# Corps, and the Air Force Combat Com-
2 mand all became defunct.

C
ﬁ The AAF mission was "o produce
ard maintain equipment pv:v:uli:lr L)
i the Army Air Forces, and to provide
= air force units pr-.:upn::rl}' orpanized,
trained. and equipped for combat
operations."”® The AAF literally be-
came a subordinate command within
the Army, which did not indicare au-
tonomy, but in actuality the AAF be-
came a separate force more similar 1o
the Amvy and Nawvy than to the AGF
or ASE. Amold was made a member of
the JC5 and the Combined Chiefs of
Stalf om an cqual plane with Marshall,
technically his superior. The unigue
namre of AAF acquisition made it
necessary for the AAF o deal with
such matters within its branch rather
than let the ASF do it for them. Coor-
dination problems between the two
agencies were not uncommon,
essentially the AAF was its own foree,

Arnold submitted a new plan,
AWTPD-42, “Requinements tor Air As-
cendancy,” which reguesied 131,000
planes. of which the AAF's share
would be used for 281 groups. The
Mawy sharply challenged Amoid, forc-
ing him inte a compromise of 107,000,
Although this in effect marked the
end of the aircrall ranscendent pricr-
ity among catepories of munitlons,
girmen had little cause for complaint.

o the e badll for British wse. Readers muy
note (s Amilarity o the populer kiph-peformance British Spiffire
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[nstead, many AAF leaders feared that
an abundance of planes might outrun
the avallability of air erews or ship-
ping to support them in combat the-
aters.'® The AAF had been assured it
would pet the necessary materal to
prosecute its war,

Adter Pearl Harbor, the Alrcrafi Pro-
duction Division became almost sepa-
raie within the WPB, leading o the
development of an Adrcraft Produc-
tion Board (APB) In December 1942,
under the leadership of WPB vice-
chairman Charles E. Wilson. The
WIPB soon assumed central direction
of all aircrafl production including
scheduling, and established the Alr-
craft Resources Control Office (ARCO)
as irs ewecutlve agency. This apency
acted for the board in all matters
relating o0 manpower, materials and
machine tools, and it directed the
ciiorts of the Alrcraft Scheduling Lini
The APB, ARCO and Aircmft Sched-
uling Linit constituted the most im-
portant aircrait producton agencles
outside the military, while the JAC
remained dominated by the militany.

The AAF controlled its own acqui-
sithon process by establishing the
Materiel Command in 1942, Its top
s1all was in Washington, but its oper-
atimg arm was at Wright Field, Major

Mizjor Generad Oliver I, Echals, Commander
Armry Adr Foroes Maferiel Comumang
General Oliver P. Echols, commander
of the Materiel Command, was
Amold's chief acquisition adviser
throughout the war and directed pro-
curement programs, Echols' exten
sivie expericnce as engineer amd ad-
ministraior made him well gualitied.,
He represented the AAF on the ATB,
and he or other members af his stafl
alzo served on other War Depariment
committees,

The manufacturers provided the
final link in the organizational chain
by voluntarily forming the Mational

FIGURE 3. Funds Appropriated for Army Aviation

1931............... 538,892,968
1933.. e 920,573,236
1935 .............. 530,917,702
1936 ...ociceneen 500, 287,197

1937 $62,606,727
1938 ........... $67,308,374
1939 $74,099,532
1940 ........... $243,941,941
1941 $3,893,287.570

1942 ...... $21,950,242 480
=i

1943 ...... $10,615,132,795
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Alreraft War Production Council, Inc.,
Bin 1943 to coordinate natlomwide ef-

forts. The Council effectively served
E as a rescarch and information agency

and provided a medium of exchange
% jor process Improvements to best meet
= povermment needs, Some manufac
Jf furers pocled resources to obtain the
= highest quality products, such as the
Boeing-Vega-Douglas committee
which codeveloped the famous Boeing
B-17 Flving Fortress. Without such
coordination, the AAF would mot have

recelved the B-17 or many other planes
in the numbers or when desired

Massive Expansion:
Industry Maobilization

Mone af the new expansion planis
which the government authorized o
produce combat planes got into full
production until 1943, However,
many existing plants had expanded
adequately to produce enough planes
at least to get the country through the
first vear of the war. As the barriers
which hindered full-scale production
before the war dropped, the povem-
ment pressured producers o build
the air force it would need. and made
some bold moves of its own. With
Assistant Secretary Lovett leading the
way, the government contracted for
six enommous new assembly planis,

One significant problem was that
of balancing mass production {quan-
tity) with quality. Declsion makers
wrestled constantly with whether or
not o freeze design and facilitate pro-
duction, or to change design and im-
prowve quality. One can reasonably
asscrt that perhaps no other probdem
confronted these officials with hard
choices as consistently as this one.

Before the war ended, air arm offi-
cials did compromise on the guantity
quality equation by modifving air-
craft at one of 20 AAF modification
centers. Industry could stablize air-
frame or englne assembly lines for
quantity without worrying about con-
stant champe. CQuality improvements
and chanpes took place ar the cen-
ters. The drawback was the high cost,
which was, by nature, makeshift and
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H-17

expedient work. By 1943, it became
difficult to tell where the production
line finished and the modification line
began. One center reported 8,000
man-hours modifving a plane that
ook producers 9,000 man-hours o
build.

Another wartime actlon that con
tributed greatly to the AAF success

Fld g Fortresses, fresh of) the Boel IR QLSS iy ltne i Seaitle, Wazh.

was converting the automobile indus-
try. Prior to Pearl Harbor, the auto-
mobile industry was one of the only
nonaircrafl industries that contributed
to alrcraft production by producing
munitions, englnes and other pars.
Yel, car and aircraft manufacturers
were uncertain about how great the
automotive industry contribution
should be: perhaps smaller, especially

to airframe manufacturing. Scon the
auio Indusiry was on its way,

First, certaln steps were necessary.
The WPEB halted all civillan passen-
ger-car and light-truck production al-
er 31 January 1942, Industry then
organized the Automotive Coungil for
War Production to coordinate deal-
ing with government agencies. Crov-

TABLE 3. Major DPC Facilities Sponsored by War Department

Total Cost — 25 PrORBOLE .oimiieveisimimres et o1 o1 o bt o s a1 s s i s s 4 5 S A s $1,539,985,550
Costto LS5 Rank Compeny snd Locations Cost to UL 5.

Aank Company and Locations Gowerniment Government
1 Chrylsler (Dedge) Chicaga, . ... 173, 647431 14 Continemial Awiation ... . Detrait, Mich .. 41871 632
2 Basic Magnasum ... v LS Viogas, Mew . 132, 585356 15 Gersral Molers (Fisher Eﬂu:,', Fliemt, Mich. .. 30,156 924
3 Ganeral Molors (Chevroied) ... Bufiaio, MUY, .. ... 120,085,085 16 Packard Molar ... e DRI, Mich i .38.256,297
4 CGaaneral Meioes ([Buck)......... Meirgza Pare L ... 190,008.223 17 Curliss-Wright ... Chaakiawa, MY, ... 35386370
5 Ford MOar ..., Wilow Run, Mich. ... B5,595 661 19 Spamy GyVoSCOPE ......wmrie—re- Morh Hempstead, N.Y.35,380,123
B ShdEnaRaT e South Band, Ind ... 77,724 127 19 Wright Asronautical ... . Palergon, M. J. ... 341370

7 Wright Aeronaudical ... ... Locdand, Ohig.......... T4E53.211 20 Morh Americen Aviation..... Grand Prainie, Tex...... 32,604 623
8 Wright Asronautical . Woodridge, N, J ... B5028588 21 Standand Steel Spring ... . Madeen, I 30,231,525
9 Genaral Molors [Alison) .. Speepway City, ind. .. 2541329 22 Curtiss-Wright ............_.... . Columbie, ind ... 260508 B4
10 Ford Motor (Rouge] ... Dearborn, Mich .- B BO0ET 23 Thompson Mircralt Products ... Euchd, Ohia ... L 28,123,338
11 Dow Magnesium .. ... Valascn, TEL ... 55514718 24 Higging Adrerall ..o Maw Odeares, La ... 26,719,042
12 Mathisson Alkak Works ... Laka Charles, La. ... 48867624 25 Boeing Airplane ... weeen WChitE, Kam. . 26,761,232
13 Dow Magnesium ... .. Maryguilie, Mich. ... 42 228327 26 Amarcan Sweel Foundrias ... E Chicaga, Ind. ......... 26.063,414

Each proect represents o cormphets plant af rajer a8dion 15 an assing omckstmom. Moe. 15, 1. and 26 aponssrad by Ondrance: all ofers by Ammy A&f Forces. Mo, 211 and 13
vobeed oy A canlingen Rabeity o Wer Doparimeni; all ohers nequired cash-lakeoel
Taurma: Liaded Stalse Ay in Wadd ar i Tho War Depasimast The Army g’ Eoosomes MosATsion
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emment and industry transitioned (o
war production as guickly and easily
a8 possible 20 that by June 1942 most
of the Industry had begun conver-
gion. The magnitude and success out-
did expectations. By the end of the
war, General Motors ranked first in
povernment contracts dollars for alr-
craft production expansion (5922
million). Even though the automotive
industry did not produce mamy air-
frames, it did build well over half of all
aircraft engines produced between
Juby 1940 and Auvgust 1945, and about
two-thirds of all combat engines.

Research and Development
The first essential of afr power is
precmimernce [ research.

— Licutemant Gemeral Ira Eaker,
6 September 1945

When Eaker made this statement.
the AAF had just accomplished what
ne air force had ever before accom-
plished. It delivered the coup de groce
that finished a war. Preeminent re-
scarch was certainhy the impetus be-
hind such a victory, especially when
one considers the novelty of the atomic
bombb

Amerlcan leadership In research
and development (R&D) was behind
Eurppe and did not evolve until
America declared war. Little aeronau-
tical research ook place at Amercan
universities, and manufacturers had
litthe incentive o conduct amy. The
one bright spof was the Natlonal Ad-
visory Committee for Acronautics
(MACAL which was responsible for
almost all fundamental research prior
to and during the war. It was appro-
priated 52 million each year, and had
500 emplovees operating at Langley
Field, Va.

Despite MACA success, three con-
siderations plagued the Alr Corps In
December 19410 the assumption that
America would fight enky a defensive
war, the lack of clarfication between
the Services conceming responsibili-
ties for defense, and a lack of R&D
funds. But, war qu'h:kl'g.? brought Ameri-

Frogrom Marcger

can R&D the necessary financial and
intellectual resources.

At first, the priority was on the
quantity of aircraft produced, rather
than qualiry that springs rom R&D.
After the fimst wave of expansion in
1940, Alr Corps leaders sought to
balance the two, foreshadowing an
enarmous expansion of R&D into
1945. Expenditures for asronautics
R&D increased from S250 million o
more than $800 million. In 1944, the
MAAF budpeted more than $121.6 mil-
llon compeared 1o $10 million in 1940.
In total, the AAF spent more than 25
percent of all government R&D funds
during WWIL. The magnitude allowed
the AAF, the Mavy and the NACA to
expand R&D facilitics beyvond their
wildest prewar dreams.

The United States did not lead the
way in all new technologies. For ex-
ample, In jet propulsion we lapped far
behind Germany and Britain, a fail-
ure described as “the most serious
inferiority in American acronautical
development which appeared during
the Sccond World War™® Although
the AAF accepted 115 jet-propelled
P-80=, none actually saw combat

Congress and the
Appropriations Business
During the interwar years, Con-
press clearly meglected the nation’s
air am, constantly disappointing Alr
Corps officials. Responsibility fell on

£

This picture coplures mouck of the atmasphene of the Pacific air war. Engplmedrs, offed Sed
Farchredd ourd good airstrips o cona! elolls amd put palm frees o good use, bul when the atrenaf

Congress and everyone who partici-
pated in the budgetary process. In-
cluding military officers. Indeed, the
limited funds Congress made avail-
able for aircraft procurement reflected
a greater problem — the inadeguare
system of defense budgeting. Also,
the Air Corps suffered from a lack of
vislon in the military and Congress.
Mo one could state the roles or needs
of aviation: it was stlll too new. Had
Congress overabundantly appropri-
ated for air, funds likely would have
been wasted unless accompanied by
a vision and suitably perected pro-
curement methods.

Congress had made the task of
building an air force difficult by en-
acting legislation which limited prof-
its. ensured competition, forced the
military o “buy American,” and pro-
tected labor. Inm 1938, Armnold began a
campalgn for a split-award bill that
would modify the profit Imitations
Imposed on all procurement by the
Vincent-Trammell law and allow air-
men to use certaln negotiated con-
tracts. Congress held out on the com-
petition Issue because industry made
it clear they were opposed to aban-
doning competition in quantity pro-
curement. [t did not pass until March
1940,

Wirtwally all prewar acquisition
problems  disappeared  when
Roozevelt Issued his 1940 call for
50,000 aircraft. Where Congress had

bl S
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Boetng factony warkers mark a mifesione B-17 delivery by autographing the fuselnge

previously refused 1o see the emer-
gency, they now asked, “what can we
do to strengthen the nation’s alr amm;
what are your needs?™"™ Congress
enacted emerpency legislation which
cancelled all profit limiations, man-
datory competition and strict labor
protection, and approved vast appro-
priations and bills o speed up the
procurement process. Thus Congress
tried to “buy back yesterday.” Con-
gress appropriated more than $72,29
billion for the AAF between 1939 and
19435, gave the military broad discre-
tionary powers, abolished restrictions
on contract nepotiations, and passed
a bill which authorized the Presldent
o contract without regand for exdsting
law, when 1o do so would “hasten the
war effort.™™ In effect, after 1939 any
blame for difficultdes within the Air
Corps rested more on the General
Stafll than Congress. However, the
General Staff, “which had viewed the
sky through smoked glasses. so to
speak, since the days of Billy Mitchell,”
initially held no vision of air power
necessity,

Government Ald to
Manufacturers

Because most manufacturers be-
gan expansion with netther the nec-
essary capacity nor mindset, and were
unwilling to bear the rsks alone, they
demanded that the government ac-

Progrom Monoger

cept some risk. The govermment then
developed specific ways to aid them,
and focused on one: The govermiment
would own the facility and pay the
bills; private industry would do the
winrk.

The Defense Plant Corporation
(DPC), organized In August 1940 as a
subsidiary of the Reconsiruction Fi-
nance Corporation (RFC), soon be-
came the foundation upon which the
bulk of war plant financing was built.
In most cases, the government built
the plant through the DPC and then
leased It to a private company for
operation. The DPC and other gow-
emment aid proved crucial in the rise
of industrial capacity and production.
Of the %3 billion the War Department
sponsared through the DPC, AAF fa-
cllitles accounted for B2.6 percent.

Conclusion: the Overall
Production Record

Perhaps the greatest indication of
the successful expansion of the Ameri-
can aircraft industry and the conse-
quent reign of American alr power
was the amazing production necord.
Surprisingly, despite ils 1939 |nferbor-
iy, America was already the world's
foremost producer of aircraft on 7
December 1941, In two years we
mowved from fifth to first rate. Mever-
theless, our post-Pearl Harbor pro-

12

; duction was much more lmpressive
E and probably surpassed anyone's
g‘wlldm imagination.

People thought Roosevell was us-
ing hyperbole in his 1940 call for
50,000 aircraft. But, In Movember of
1941, America was halfway there, and
when the industry reached s peak
performance in March 1944, produsc-
ing 9.113 airplanes that month, the
overall annual production rate was
an incredible 110,000, Using airframe
welght a5 3 measure, the Unlied States
putproduced all other nations of the
workd combined in 1944

The AAF was the [irsi alr arm o
play an instrumental role in a nation's
victoripus war efiort. [t delivered the
final Blow o the Japanese in August
1945 by dropping atomic bombs from
two Tinian-based Boeing B-29
Super-forresses, the “Enola Gay" and
“Bockscar,” on Hiroshima and
Nagasaki.

[n WWII, the United Stales dem-
onstrated Its greammess by doing what
might have seemed impossible when
General Andrews told that small grop
of Saint Louisans in 1939 about the
state of America’s air arm. How did
we carry out such a feat? We did i by
realizing the correct combination of
factors that made 11.5. industry su-
prem, by analyzing the situation and
the resources at hamd, and making
decisions based on the greatest
amount of information possible. True,
wee did not have to deal with interrap-
tions due to invasion or bombard-
ment, a houry unlikely in future ma-
jor conflicts. Mevertheless, those
involved in acquiring American alr
power today should revisit and re-
member the lessons of WWII and
build an that heritage.
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FIGHTER PRODUCTION IN WWII:
i THE P-51 MUSTANG

The plane thal came clesest ko reaching perfection in
daesign and performance in WWII was the Morth American

P-51 Mustang fighier. The British were the first io realize
what a great assst it was and to parchaze it demonstraling
again how the United States benefited greatly from lomign
orders. In 1841, the AAF oparated under the assurmption
that big bombers could crush the anamy without escort.
However, the opposits soon became clear, and the P-51
emerged as the first fighter with the combat rangs io escon
a bomber and also engage in combat with enarmy intercep-
fors,

The P-51H had a range of 1,800 mides, a spead of 487
mph, a cailing of 40,000 fest, and could camy six 50-
caliber machine guns or 2,000 pownds of bombs. The
Mustang's increased range and othar improvamants
promphed the British fo say in 1942 that the P-51 was "the
bisl armarican fighter that has so far reached this country,”
and that it compared favorably fo the British Spitfire,
considered the best fighter in the word ™ In Movember
1842, the AAF leaders finally orderad 2,200 Musiangs. but
did nat gat a P-51 group into the European war until a year
later.
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